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PURPOSE: To obtain the acoustic signal processing unit capable of reproducing 
a stereoscopic sound only vith a speaker installed in front 

CONSTITUTION: An acoustic signal processing unit 1 shown in figure A uses 
- signal processing circuits 13a, 13b to apply convolution operation processing 
to signals Si/ 32 to be subjected to spatial sound image localization processing 
thereby generating spatial sound image localization signals l\, xl, 12, r2 and 
they are added into stereo signals L, R and they are reproduced from a couple 
of speakers spl, sp2 located in front of a listener. Thus, the processing is 
performed so as to localize a sound image to a spatial position intended by 
each spatial localizing signal. As a result, the sound image localized in the 
rear of the listener M and a sound field shown in dotted lines in figure (A) 
spread up to the rear of the listener M are expressed by using only a couple 
of the speakers spl. sp2 arranged in front. 




10: controller. U: coefficient ROM. 12: addition circuit, 
a: convolver. 14L.14R: lignal iddcr circuit 
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1 

X K-**>sfflAan5'<sx7^i^*m^i:83Eatt# 

U7^r>^JKi^*»#U&4n. l}aES«««5lOH«r 

firEiMEr-5;^ t:-*fflBiS9E<Eiox t:-*ttsic 

fijE;!^T w*©#t8tJE<ES©x t;-*(^!:fi»cstt^^■^■ 
[B^as] 9««(ojio:;!ricEBdn«-^(DS^«rr-& 

(B«JS4] Xt^U:*-®^, 'J7?*>*;Hi^»y-b 

>*;v^^!6t^*n-6 3 - 1 ^r3:«B®#*«« 
v>*;Ht^&ytlE-l:>^f^v >*;HI^*WE<g« 



(2) 1$BI?6-1 8 93 9 9 

2 

rr5Xru*m^*j«Ksn. i5E£9^v>*;i'm^ 
6nrEiES©x b:-«ffiBi:£(iic$«'&ff^tc%ttUT 

iSEXx U^g^tiSEfifflOX lf-*ffiSC3£ffia* 
t *mE2««Sir3&*» 6 W^-r 6 C t 1- 
i0 SiPff<t#i2l9SB. 

[B««6] B««l. 2, 3, 4&C^SICE«©^9 

fi^jaaKBic^viT. a(iEX7'i':t<i^£:ai>E^© 

XK-*ttBKStt$«S<i<ftSig^bT. HtlESB 

*oM:;^KHB*n<5H»©SHEf4xtr-**^ffi^j 

[I9:ft«7] B««l. 2, 3. 4KZK5K:EIS0WV 

<t^jaa»Bc*v>r. iOExxi/:i-m^*iiirE2e« 
©ir;&fcSBsn«-«®*«Er«xii~**»6tB*f 
i^Atc. girE(ss©xi;-;!;«tBtc£{a:a-»«@#£ 
a? iJE*EfiE-rsxfcr-*ifi»K:ffifisn«:aa5-»©x 

B. 

[9Sm©S^»ftS9q] 
[00 0 1] 

5«Bffi#jaasBicH-r-5 t)©-r»a. 

[0002] 

^ 4t«?«t>ft;^©ifB%{fi[©ii6n-&s!c«w«n£«ff 
i\z\t, HI 1 (A) iC7Rl-±5fcatt«M©flir;i^K:x 

Tl/:*-EB«nfcit»fe&2*©Xtf-*spl. sp 
2©telC. U-7r»Hffl»Cl**ft»42*©U7Xfcr- 
* a p 4. s p 5 SSK&EfiUftfttUfae'f, ^th-C 

3*a±©xfcf-**ti85®-cas5. H^i-t;— 

>^'9^Y>*jusfi4r5fc»c, a««M©i«d&K>i> 
*icEfian<& i**&tt2*©-fe>3'xtf-* s p 3 

ifiitStii^. *tr. HBCTftfiSlCXlf-As p 
4» 1 ~ s p 5 SEB-rntf. H'l'jfiUa-Cwf J: 5 J4^;i 

^ifi&Stttt), »lC»^ICEBLft:U7Xt:-*8 p 
4. sp5'\©ir-:rjK09ISIlIl/l4B3aT*-3&. 
[0 0 0 3] 4 ~«aSlC*t>Tt4. «J7XV;- 
*sp4, s p5-^-fe>^'Xlf-*sp3SEfi1"ac 
ittX'>^-XWCt)affl«K*BBTftO. «ISICB. 
Hll (B> C*-}-J:-3ta««M©fflDErCfe&2*© 

xt:-*spi. s p2sxxi'^B-rs*», xru 
a> *iisi«2fi-r*ci©-e**7'Hi-:;3>«B»c«JS 
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CO 0 0 4] -tCT. Se#M08a>&lCX7^U*SHS 
nfcfe* 2 *<DX fcf-* s p 1 . s p 2 fit Sffiffl LT 

w«*i2:if5fc8<)K:. 7, If-* s p 1. s p 2 (cai*-r 

a«^lC»UT*5'»F9^Y>*;P®#SL. SRS 

as#-sj:3icm^ja9«isi/;&a.(Bi 2 (a) ) . 

±>9ft i'^Jl'm^C *fe*<OXx V >*ji/m 
#L. RC»Slin»LT»±UfcO-r« (HI 2 

(B) ) i?©ffla«UTai*-r4::t*t#A6nTt» 
i. ua»u ::ns©«^-et)Hi 2 (a) cfflttAr 

a 1 2 (B) iC^^B-C^U&J:a^ii)ft(c:»H|-r«? 
[0 005] 

(0 0 0 6] ^ct:. *KWttit&»c««-r«;^ i;-* 

[0007] 

[Ra««^t-sft«©^a:] ±iai09$ad»-^ft:« 
3B©x K-^eiac^t^Tjusufceareft*' s 

eL=h IL • c f Lx • X+ 
eR=h IR • c f Lx • X+ 

dL=pLx • X 
dR=pRx • X 
[0 0 11] CCTT. Xtf-*spl. sp20ll4»C 
J:r)aB«MO£:&:^KS6ns©#eL. eRjJt, g 



[0008] 

ftCawrs. HI (A) tt, 59^-<'>*Jl'©«8®# 

#«»*n, M3&cEBsn& i»©xi;-* s p 1. 

rP+ffl^L. R, l^-V'>*iW©-fe>^'^ir>*;i'® 

#CXat25^+>*;UOt>-9'>>H CJT) 

ffl^ S L . S R ©^tt 5 ? V >*;v©OT©^*»«l&* 

n. ;*cica9arsff«j£ttw«i:!5ttc»-:^i»Tiin6© 
e^sfflsu i9:i5ii:Easnfc 1 «©x s p 
1. s p2c-tn-?n©xt;-*s p 1. 8p2i^6ai 
Asn<5®icaLfcip»(i^«fflA-r«'6>©T*«. z. 

©««. ■fe>3'Xfc!-*8 p3-«>l»OU7^C-*s 

p4. s p5SESi/a<Tt>, m^&sitiitm 
■r5t«^SB«M©a:&K:s-cj2:*t5H«fja«nr^-r 

[0 0 0 9] CCT. 9ttS^^»:;^8c©S4cli31(C^ 

v>TRw-r5. z.n\ts BfflLTEKanfc-woxtr 

-:««IIIILv $IBl©£St©ffiBK:?tt$Stt$-&SSIc 
B9ttiFB£(dr©lR31H-?»-&. spl. s 

p 2 ttae#M©«r;^fe*K:Eflanax \i-i3t:ib 

D. Xk:-*s p l*»6Se«M©£5ST©fiBffifibi 
»tt W^AJI^X^JS) ShlL. :&5STr©ffl»fia 

aff »tt*hiR, ;^b;-*8p2*>&&fe5sr©a»e 

a»tt*h2L, h2R4:rs. BWtfSStt 
d^B X »CS5IB©;^ tr-* SEB U£ i: S©aB«M©£ 

*5*T©aafia»tt*pLx. pRxt-r-s. ;ic 

(Sif&ttA^ ©PS^ttBC^-f^^EBLT^Blcai 
jELftit*©!:. a«;ft)S}»ffiii;^afSi&L^ti©-?» 

CO 0 1 01 JJCC. &tt4-ttfcV»«JIV-XX«m^ 
jftSBcfLx. cfRx {3>-»M\1tli\Zti^^ 

1. 3 p2-Cff±-r«Ct«#;tS. C©ttSB«M 
♦ ffl2E*5C:#Sn5©^£eL. eRt-Tai:, 
h2L'CfRx«X (SCl) 
h2R • c f Rx • X (» ) 

»L. dRi:r«4:, 

(3C2) 
(» ) 

m tt5lF«©SffifiH x*>6ifilV-XX SS^bfc 

50 t$©e#dL. dRK-arntJ, att«M»t»fc*» 
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5icif»«Ba-rarti)4-5. e:o*fteL=dL. ♦ 

hlL'CfLx + h2L'C fRx = pLx 
hlR'CfLx+h2R-cfRx=pRx 
«3)A»ScfLx, cfRx**8i)Si: 

c fLx= (h2R- pLx-h2L'pRx) /H 
cfRx= (-hlR-pLx + hlL- pRx) /H 
fcfcX. H=hlL- h2R-h2L-hlR 
U&*»oT. (St4a). (S4b) CiOSJfflLfce 
S^ttcfLx. c f Rx£fflt»T3>J|«;UA J(» 

t;{, s6t)&-r-&9tt(o%{^«tiixic9ft«£ffi$««c 

[0 0 12] m»iit(Sfi^m»(o^-^m\m^^ 
A6n«*«. ^f»»ftF iRxi^3';i'7^;i'^' (3>^« 
*fflv>TSis-rntffiv». ae. f i rt'j^^'jw 

RT*-5. -3*?). iJ^S^'iBttt-rsSlftOjett&Hx 
»C:6tt5fiai*tt& cfLx. cfRxt UT. (5X4 
a), (a4 b) •C:«»&fc®S, IIUOF I R7>f;l' a? 
i'fflaCJ:DSiaT«&»fl!>»StLT. c f Lx. c 
f RxO«ftS»6*>i;*f^l«U ROMOr-^'tU 
T«fllUT:&<. ROMA^eitf'Sl&Stt^&fitSOfiiB 
SF I R7'y^;k7-CJl'i'»C«aiU #iBA>.6fl5«#S 

CO 0 1 3] »±09J:5;filiSlcfit^v»T#sm#ffi31 

63 0 KtJt^fHrabTilrSlC-jfctOX s p 1 . s 3» 
p2ftEKL. rn6-«©Xfc:-*s p 1. sp2fc 
f4. -i*©a (a*ii*il»S!ia[HiK) 5. 6 

«;) ©ffftc f Lx, c f Rx (WAtf. fiaxK-A 
S£ft:&12 0S (9 = 2 4 OS) ©(!t<BlceBl/&«> 
<Dt UTS«S«[*itfcV>^tt, fl = 2 4 OS©ffa) 

tf, 4ftirefl±fi«»Crt«Sn.5;*-f>CPU (fi^ 

;Vffl-!>-:/CPU2At«»ROM3)i»6. BfSOiESXlf 

[0 0 14] c®.fci5k:l/T. -»©3>il«;i'A5. 6 

«0!)Xl^-*spl. 9 p2A>6llt*n«. -«OX 
K-* s p I , s p 2i»6S±anft:Wtt. Hi^'vO^ 



• eR = dRt «1) . (SC2) ±0. X*«*^T 



(» ) 

(^) 
(» ) 
(^b) 

[0 015] H±C!)fcJ{)©h9>Xi?a— 
Ttt-»©Xtf-*S p 1. 8p2©*>*3 0C:AyK* 

(Head Related Transfer Fuoetloo ;e(T, HRTF& 
[0 0 16] ±E3>5l?Jl'/t5. 6©«»I4. 

xfcr-*spi. sp2oiB#ft (-rafc^, Hio-c 

ftSspl-M-sp2) fcJ:')»;a«©-C, XK-* 
s p 1, s p 2©lig^5ftfc«J&T«*, l5B©?lfe-> 
Xt^ AJCiS CJTi^imCffifflT^a J: 5 IC UT fe i V». 

3 0a:^:?IBiaL.TtH$ft€6 0Si:UT-3t*©Xtr- 
*spl. 5 p2«EaUfct«©3>sJ<Jl'/t5. 6© 

t:-*3pl. s p2{cJ:4a«€oi!»tthlL, hi 
R. h2L, h2R2:Lr. moKtM. MA(24 5 
3 0filC«tiS:Ufct>©*ftXl^T«8&T*tttfA 
a^^^jpyxs. 6©t6»tt. HRTFOa^E 

t&tJ^. Affl©:*:€S»CttfiAS3C«*5©T!. H 
RTFfflS^k:. ^'=-'\-yf« (SfcJiASB) ©:*:Sa 

tf, a©*SV»*Affli:, a®^tEV>?«ffli:*) 

[0 0 17] iS&lC, ^LTV>;ftV>{(Ui. 9}Atfd = 

tf, SeaU&fiiftc f Lx, c f RxS-fetCLT. «♦> 

iQffl$t^9T:»ie>rt>ab». c©». 2-:7©sgs){a m 
te=3o a©j»3efi) «*ttcjicffi¥^-r« ©TttJS: 

<, ^IC'bfr<a>#;i'A5. 6©«BSc f Lx. 
c f RxSFFT2»LTjgKft«S«*8&Ta»6, M 
ttft-S@1$tt&»ffieS4$1£©fiffi4$tt©ffiS¥)^^ 
LT^ti), Httft-ttffi1»1£tf$lia^^tt©«tt«C«! 
hJl'©'«<«' hJU3?«©tt«jS»tL'T«*«i:fi 

vt. ::©j:3i:UT>t>iiaffl«««'Sj:, 9e«ffiica<i& 
CO 0 1 8] A*an5ff*fi^Jcjtt«Lfc*» 
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7 

f&»^mit^. ^af. m^9m^^\ 3 a. 1 3b 

^} T»0. <i#S&3i@Bl 3 a. 1 3bl>3(CBIl 01= 
1 4R (14 1. 1 4 r) lC«»*nTV»5. -tUT, 

ROMi iic'p«aiatTft«{!(jft«>ei£ss'^iFftStt 
ttaiffltRft&M^aiatt 1 3 a. 13 brto3>4?;p 

[0 0 1 9] HI (B) »*»^iO€re«^S!iailB0 

09smttt]tMia«i6rM# s 1 . s 2 «t^i^ « 

ia»«3£(9:m^ 1 1 . n. 12. r 2*XT-l/:*-(t^ 

L. Ric-tn-enini»ai*u, att«©ffr*icEfl*n 
inttt;£ffi:ffiia«£rrm# s 1 , s 2 «tsB b^snfi: 

[0 0 2 0] :^7'W:t©^L. RtSffliFftSI!!: 

jsa$«rfi#s 1 , s 2 B. ftmniB 1 2 t^^t^s 

6, :;^TU:r<t^L. r«, -tn-fniaas; jt^iinstE 
B 1 4 L. 14 Riciagstu ^smi^^mm^isst 
m^s 1. s 2tt. -e-n^ne^jaaiHiisi 3 a, 1 3 

[0 0 2 1] -ei/T. e^j&aiiis 1 3 a, 1 3 b iC 

ROMi i:»>e«M&dti, sfQ«tt]t«Kfflai&jrr<t^ 

SI. S 2 IC C (Off UT±i!S 

ri, 12, r 2«ta*r<&. 

COaiiBSitffl^l 1. rl. 12. r2 05%, aSB 

«(fl:ii# 11.12 ttxf-i/*«^L i^cii^taJJig 

Bl4LKttit&SnT. H*-tta£ (L) fflXtf-*C 

mjiaiAan. 2Hisfl:®#r 1. r2»4XT-u*m# 

* (r) ffli;^tf-*caiiiffflAsn<5. 
[0 0 2 2] ;i(oj:3«iaa$fT5iF«m^fflai£e 
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3 a. 1 3 b+COF I ^•7^}\^9 (3>3j?;i'/X) Offft 

snvhn-?! otffiftROMi it«fflv>-c?iac 

■r-5C:t*t"CS*05T. Lffl4:Rffl0 2*©Xi;-*tt 

d^Sl. S2jl«3f=-^'>4iJl'K±*-5«^Tt>. fi# 

[ 0 0 2 3 ] B 2 »::^»IQO^«i#ffla%B(0JI 2 O 
S(»«9&^-rMlSBT»%. I^BlC^-r^2(OS^09 

t. 1 ^^^wfiLhcoam^fftjtttj&a&irrQ^ s 

1. S2*tftlSSnfc«^C. Xt^U^S^L. r«s 
««©il:&lcEB«nfc-tn-6nLffli:Rffll<02*roX 

^ S 1 . S 2 £ft*ji*«tJfJ!iar -5 d 1 0 
ra£fi®#ll. rl. 12. r 2*iWB2*OXi;- 

a? *tttSja5iir:&Efisnft2*©amffittffloxi;- 
iSks^ii-tm^s 1. s2]»tjSBt&smttB(ciPtt« 

[0 0 2 4] *-r, XxU*«#L. RtffiWffftfiffi 

. i!i9;£ii-rm#s 1. S2B. ¥timxk\ 2\zm-i. 

(L) fflXli-*iBa<«J« (R) fflXK-*lc:ifl* 

JO [oo25]-tbT. ara#«:£ttffla£»-rffl#s 
1 . s 2 B. -c-n-fn^^aEiB 1 3 a. 1 3 b k:« 

l&Sna. iE-LT. fi^SaaiHlBl 3 a. 1 3 blCB. 

3>ha-7ioicj:oTffi^anfcffi»*». «aRo 
Ml ii»>6«tid$tu SffliFtt£fiijaa£ffi-rm#s 

1 . S 2 £ COff S««e^ UTS»i&;Mlt9j!ia£fr 

T. -tn-fnaiai^ffi®^ 1 1. r 1. 12. r 2*H1 

ATS. sec. CCaWJEfi®^ 11. r 1. 12. 
r 2 O ) 11.12 Bg^mSCIsIB 1 

4LlCftt6dnT. B^-»ibSIHI£«UflO£ (L) {OX 
40 lf-*l:llD»ia**n. aiBlSttm^r 1. r2Bfi# 

iDKiaiiSi 4Ri:fti&:S(nr. m^'±^'smM^<n1& 
(R) fl!ixii-*iciin»ia*4n«. £ (D ffl 
xtf-^tamisttfflos (L) «jxt:-*B. 

^, fis*<esc:ft*. « (R) fflxe-*t2iBistt 

ffl<0* (R) fflXli-*t.|g«-C*<&. 
(0 0 2 6} CK}J:e)kffia&ff^Wff4t^ffia&B 

tt. 2iaM£{4ffl©xi;-*<osH^i$ttsfiafl:r«c 
SO X7^u:j-e^ffl®xfc:-*taM£ffiffl<oxK-*ta» 
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[0 0 2 7] s3\i^^(^<osmfimmmn<am3<D 

nft:«^fc, ■fe>^'^+>*;U®^Ci:'J73'l'>*;l' 
fi^R e ^:&S;>]&4«llffiSU/^^IBl€tt]£«^{i# 1 
c. rc. IRe. rReS;;^xW*m&L, RC-tn-fn 

iffliwi^u. 2e^«!!>ir:5cEH*nfcLfijtRfflio2 

[0 0 2 8] sr. Xt'U^S^L. R. •fe>3'?-lr> 
*Jl/©^C&tf'J75^+>*;i'fi^Rett, ttlnifilKl 

2Ui|nlK13a. ISblC^^n^. 
[0 0 2 9] €-UT. <i^ffiS0»l 3 a, 13bl: 

ROMl •fe>^'9'-v>*JP©^Ct'J 

rfi#iiD»iaBi 4LKf«&an«. -euT. cin&o 

(L) mi;-*Kffl*an-5. i^aic. aiHj;£ttm# 
rc. Tie\ixf'u*mmttmz^<o^^famjm^ 

» 1 4 R IC»ji&:grn. 1 Re»S«R;SnT€ 

(R) {fflxi;-*ca*sn«. 
[0 0 3 0] c<Dii5iiiStmifT^^9mmi^m.^w 
»4. iJ:;?ceasnfcLfflii:R<ai®ij*«2*©;^K- 

nTV>*<>OJ:5iCf}±U 'J7f=-r>*Jl'S^Re& 

*»Tr««. Sfc. LfliiRfi!i«2*oxt:-*(fl:fi*tji 

SSi. 3lS«a-fe>^Xli-*©(tB^'J7Xli-A 



(6) 1$Be¥6-18g3 9 9 

10 

fttt, Lmbnsin2*<ox\i'-inta::t\zs>tni& 

[0 0 3 1] B4(S4:9en«}WffS^fflS$SB<ntl4(0 

^nm&7Rtm&mr»i. '^Btzf^fmAn^mm 

tt. JB3(D|llS«)&7l/lf^3>SBi:jSJ8U&Slliffl 
lib, fS^Mn^Kl4L. 14RSTO(i# 

fflStt. »3©sgiiiWiiip-r»5<or, ^-ffli^c 

i(7 [0 0 3 2] I1BIIS«V>T. m^tDSQK 1 4 LA^^U 

m#ll09(iI8ll4R:A'^iilAan'&@^». i§4l 
81 5RS^M^TiSffitr^*^^T*fflCSSSnTt>S 

[0 0 3 3] zoiitftam^n^^w^m^sr 
tt. xt;-*spi. s p2*<»]e©THfya>«s 

a? *ottBBi«»cj6:i;&fia»ttK:S':J< F I R7-<^^ 

«ft&'»t*ffftROM 1 1 cEfiLT* < i£\rciLm 

VSiSAt^&n'&OT. fll&ROM 1 1 K:eigs«««s 
a*ffi»T'>a<Tac:2:AtT$«. Sfc. xUlfi^a 
>fiHC#«UTl»-SXfc:-* s p 1. s p 2©»fitt 

1 2 Cfll>lT*Vt«, j:6AV»»««#«J:<t:*ttt3fe 
S. a SIC, iilM®±*/S:ttTtC-fe>3'XK-*«KD 

[ 0 0 3 4 ] 19 5 )i:4c%9q©W«@#ffi9SB©i( 5 © 

nnmi:mtm0iSirs,i>. m\zm-rms<D%t&m 

«. B-OSiHA»6 2g^^>*;i^Xxl/*ff^L, R 

t. i5=^v>*;p©-fe>^'?+ c. i^ir> 
:^;^©1^5■»H ('J7) 9'+>*;HB#Re*t«i&s 
nfc»&ic, x5^u:i-<i^L. Rs^n^'nait^wM 

*CEH3 n&L flit R ffllffl 2 *©X K-^jfli 6114^ 
* t »C-fe >if^y >^)^fB^C t U 7^ Y 
Re t«S9^i&9^liiStja9LfeSra£fi:m^ 1 c. r 
40 c, IRe. rRe£mE2:fc©Xi;-Atlj:a%^idrE 

fis nt 2 *©affl£ttffl©xi;-*fc:«ii&i/TH±-r 
acizcio. s*©m^*»SHUft$rattBic#«?& 
^s.tsc'&^iji^izssMr'i'smmimmmv&i. 

[0 0 3 5] X-rU*fi^L. R. ±>i'9-'f> 

H^«6iE (L> mi;-*a:H«itJ6u& (R) ffljXtr 
so [0 0 3 6] -eUT. ±>if'fV>^«^m^Cf}7^ 
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II 

*>*;i'ffl^Rett. -c-n^nffl^fflaiaKi 3 a. i 
3 bi:s(»$n-&. mmm^nti 3 a, 1 3 

y^^mtifisx, m^ssmux 3 a36>6asiBis 

tt^S^lc. r c^tilAb. @#ilD9(ilKl4b))'&» 
3£tt<i^ I c . 1 RettC^-0*Sm#lni»ElK 1 4 LK 

(L) ffij:;tK-*icia*sna. ffirasccM^ 

rc. rRett-?-e!)S${g^ilD»ig»l 4RlC«|&Sn. 

$ia}S(si[@# 1 Re»scdnTf3^iiD}ViaK 1 4 rick 
i&*n«. *LT. rn6©s<^tt. <s#iii»0B14 

RlCTlllSSn. Hsrtti&ffiWSffiffleD* (R) fflUXtf 

CO 0 3 7] coiii^fii&m'&n'i^mm^f&mmm 
iRfl!io2*«);^t;-**>6©B*K:±o, ■fe^^'g'i' 

5^ V >*JHi#R e €aB#fi*a35r ro»ft(4BA> Sifi 

[003 8] B 6 \tifmi<o'smm^9SMmm<afR 30 

T!»-5. ft*. fi^lDima 1 4 L. 14 RST«D<i^ 

*m^L. R«. -en-fniifflgi 5L. isRs^n-u 

TLfflX tJ-* s p 1 fcRfiJXK-* s p 2 irfllASn 

[0 0 3 9] [€ii9ic*&>T, mmsmmmi 

£fiJK:EB*nTV>-5Xt!-*s p6*»6tt:fjSn, H 
SIC. M#]ni@(BlBl4RA^etii:4dn-5@#». 
SI 5 rS^LTliBIC(ai*»oT*fl»CEa4nTV>-S 

[0 0 4 0] ;:(0j:3ftja9«fri>««{i^jaasBr 

tt. Xk;-*spl, 8p2. sp6, sp7*t»fi© 
7 1/ bf v' 3 >SB<0I19©£:6ffiB>ca£d nxV) 
7^Hf5?3>«BtSB«tOttBH«*t99«t* 

< F I R7Y;i'i'ffajfftS«»ROM 1 1 ICEfiUT » 
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S&. ffiWSffifflfflXi;-*s P6. sp7«SB^© 

6/hs<-r -5 cijjnrg Static. My^f-ty^m 

[ 0 0 4 1 ] a 7 \tif?mv>mmm^^msm.<nm 7 © 
s8»«s*r«aaT»«. i^Hi:wrs7®iiifi« 

tt. I^-®lFS(36»a2?^^>*;UXxW*®^L. RO 

**«fteanfc«^c. x^^p^a^l. ric (l- 
R) m®^^&h■1ithm^m.lr1t^m&m^ 1 . r 

&llIIJfUTS«#<0iJ:6Fl:SBSnfcLflI3i:R<fflO2* 
£{a:;Sr«^ J: 7 icj!l9i-«««@^iQ9SB7ib«. 

[0 0 4 2] *r. xf-i/3}-s^L. Ro-att. -tn 
^nftiJHsi»i 6ic«»stir (L-R) smmfi±& 
sns. a sc. xtu^s^l. Rt (l-r) sffi 

fi. iE-n-enafis. ®^ii«[[ii»i4L. i4ric«i& 
an. (L - r) fg^^inB 1 3 (ciufta 
n*. 

[0 0 4 3] -tbr. m^aoBisfctt. 3>hD 
-7 1 oci-aTJtjeanfcffift**. «»rom 1 1*^ 

S«»an, (L-R) afi^CdWflRSSfiEffllxfcS 
1 »XTV^<i^L^AlC-&09£$@^iinlllsie 1 4L 

icfi^t^a n. ts.m.VLm^ r »Eiga nr^^iajiiBiis 
i4Lic«»ans. -tux. cnsrom^tt, m^^iai 
»iggii4LicriD»an. H^as (d fflxe- 
*icffl*an-&. pisc. arasffi<i^rttXT-w*fi 
#R^Aic-E-(o$$fli#iD9siifti4R(ciu&an. 
iBi£(£fi^ 1 tiEcanrm^jinJUaiisi 4R(citf»a 
n«. -ti/T. cnsffls-ftt, ©^inuiiis i 4RC 
TUBfican. H3^ii-*:e (r) wxi;-3!;cHi:(!jan 

[0 0 4 4] ;iC!>J:5ft«l9%ff^lF9€^jt!l9ISB 
tt. (L - R) SM^«ae«£»^S&li«Rr[Sl®« 

HUfcamcsfifca-e-. (r-d 
Bic3etta^t«j:5cfflaLfcfiMS«a:©^i. r«-t 
n-enxxu*B^L. RicanfltUT. LffltRfflffl2 

[ 0 0 4 5 1 B 8 »2»:«^®«ff fi^fflSSB® » 8 ® 
«. l^-®#iH*»6 25'Y>:^JUXxl'*fl^L, R® 
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(L - R) ^fs^^&h-=ikh^m.i'it^m.&^^ 

I. r€iaE2*©Xlf-*ttt»a4W:^fSfi3nfc 

(0 0 4 61 S-r. XxU:*-<i^L. RO-ffltt. -tn 
•eniBjJIalgSl 6lC«»4nT (L-R) S«#*»4jS 
Sn-S. S&Kl. 7.TV:t^m,. Rt (L-R) W 

tt. -tn'^tlfiffi. Harfr*£ (L) mTsM-iJt^^ 

(R) ffi3xii-*tK:ai*sn5. ^E-ur. (l 

-R) 2©#»S. M^aielB 1 3 C«l&Sn5. 

[0 0 4 7] -f-ixT. ^^ffla@»i actt. 3>hn 

-7 1 0trj:oTfi)£an&ffi8W<. «BftROMl \1s^ 
^ftftSn. (L-R) Sfi^lCCOffift^ffiffiL&S 

tt^o £ s misanmt 1 4 l ^m.m 

^ r »56SnT@^AiatlsIift 1 4 L -c- 

LT. cnsoe^tt, it^jnst@Ki4LCTiin»3 
nr, ias^*a2ra3£ttffl®£ (d m if-* tea* 

Stl«. l^ttC, ai8l3gttffl#rttiE-0**©#llI»l2l 

n 1 4 Ricfttfr^n. ^fflittits^ 1 \tELi&.iinxm^ 
an^inKi 4Ric«i&3n4. -tUT. :in6ffle# 

». <i^a])llsIKl4RCTjtnJ^$nT. B^ASn 

«<ifcffl<!)* (R) fli;^b;-*irai**n«. 

(0 0 4 8] ca)J:^;&ffi9«fT9WVf3^j&a&S ^ 
a70SI«|«!i|2:l^«i. (L-R) S4i#&S«$£ 
a3Er*fcl4«:;^l«50«HLfcaffl(CSttS*. (R- 

arasttm^i. r«-en-fn;^xu*fi#L. Ricm 

»tT. m;!ft:EHanfcLffli:Rfi3©2*05Xt:-* 
[0 049] 
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(0 0 5 0] -tUT. •J75^*>*Jl'®^€ll4-r«« 

^. **-fe>^'Xfc;-*SEB-r«'cs«Bicx^x:/ 

[0 0 5 1] a sir. xxu*<t^«!)*»jftjsa*i<5« 
Jfffwa, •!r-:/jP9®3Xh€ffliiL&±T. 

[0 0 5 2] U*>fc. XxW*{i#Silr35r®2*C3Xlf 

-**>&ll±u <ES®xif-*(tairStt*-tt-*«^ 
ttffl<oxfc:-*4>6s*-r««&, srasttfflroxtr- 

^C^tbr^ioES^ttSfiaft-rscilCiD, J: 
»rt05Htot*i«'f>Xt;-*i:bT. ffilB«(tffl©Xt: 

(BS09fB!m;&R<»] 

[01] (A) »3(E%n©i?«@#ffiS£eoWA«9£ 
j^-rffi^H-7«0. (B) (i:t«noDifB€^jll9SB 

a>» 1 0iy&eq«^-rM^T« <&. 

(B2] 3):f!^(l!>iPff<g^ia31^B<0»2C!>S^ff|$^ 
(B3] ^98noiFS@#iaiiS%a©»3<OSm0I«^ 

(B4] i^fm<o=^m^mmm<Dm4<Dm.m^ni 

[B5] «f!9!<OlFSm#ffiSSBC!>ll5(0^fl«^ 

[Br] 2t:^9i(o€S4g#iassse«fi7«}|iii«ii%^ 

(B8] *9B9](D$S@^ia8!i&a«}»8<OSIffief!«^ 

[B9] ^9i'&^mm<i>ii^<as^sm^fh-rm&^t: 
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(Bl 1] (A) tta«C!>-9-7-»HPI£*ff-5*&© 
Xhr-*Efi«S-r«l«H. (B) ttflMEC-Jtcoxli 

(HI 21 (A), (B) tt*n-6n-»©xi;-*« 

(^OffiiJSl 

1 ^mfsmsmm 

3, 1 1 lilftROM 

7. 8 7>:/ 
10 a>hD-7 
12 tm\E» 

13. 13 a. 13b 

14L. 14R. 141, i4r, 16 mnutsmni 
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1 SL, 1 5R, 15 1. 1 5 r 
C •^>9f-'f>^MS^ 

cfLx. cfRx if-f>^^J^7^)\^9 {n'y-i^n^ 

DM yS-Ay K (*fcl4Aa> 

hlL. hlR XI;-*sp1*62««&&5*t: 



h2L. h2R Xi;-*sp2*>6a««te&5*-C 



L. R XxW*®# 

1. 11, 12, 1 c. IRe, r. r I. r 2. rc. 
rSe ^mXL^^ 

pLx. pRx iWi:-r«ffitt«»xlC|IBOXi;- 

Re. SL. SR •!J-9'»H (U7) ?Y>*JWB# 
SI. S2 $^9Wft£((tffla£m-m^ 
spl. sp2. 3p3. sp4. sp5, sp6. s 
p7 Xt-* 

giB (3>;j?;u/^. + a? X ffiE (y-x) 
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